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[Purpose] To provide a test cassette adaptable to different test devices in common. 
[Constitution] The test cassette has a bottom plate 3 holding a heat exchanger plate 2 
loaded with an optical semiconductor module 1 above an opening 3a. The upper surface 
of a heat exchange part 20 of a test device passes through the opening 3a to get contact 
with the exchanger plate 2 for heat conduction. In the state loaded with the module 1, 
the test cassette can be attached to and detached from the heat exchange part 20. If the 
upper surface of the heat exchange part 20 gets contact with the bottom surface of the 
exchanger plate 2, the test cassette can be attached to a different test device as it is. 

[Detailed Description of the Invention] 
[Field of the Invention] 

[0001] The invention relates to a test cassette of an optical semiconductor module for 
supplying the cassette loaded with the module to a test device, more particularly to a 
test cassette to be supplied in common to various kinds of test devices for a series of 
thermal characteristic test. 

[0002] An optical semiconductor module used in a submarine cable or the like requires 
high reliability. In order to assure the reliability, many tests, especially ones relating to 
thermal characteristics, are applied to before and after shipment of the module. For 
supplying the module to a test device, the module is generally loaded on an attachment, 
and then this attachment is supplied to the test device. 

[0003] However, the attachment differs in shape device by device, and further the shape 
of the module also differs module by module. Therefore a module needs to be mounted 
again on an attachment of a different test device for every test, and an attachment has 
to be replaced when the kind of module changes. This results in very troublesome test 
operation. From this reason, there has been expected a test cassette attachable to 
different test devices in common. 
[Prior Art] 

[0004] In the test of an optical semiconductor module, including thermal characteristic 
test, heat is conducted between a heat exchange part, for example a heatsink or a 
heater-cooler equipped on a test device, and the semiconductor module. This heat 
conduction has been practiced by mounting the module on the surface of an attachment 
with the attachment attached to the heat exchange part. 

[0005] However, the attachment has a shape specific to a device, and does not have 
interchangeability among devices, whereby in order to execute a series of test including 
thermal characteristic test, a semiconductor module has to be repeatedly mounted 
again on the attachment specific to the test device for every test. Generally, since an 
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optical semiconductor module is connected with an optical fiber in unity, when the 
module is mounted on or removed from the attachment, an operator has to handle both 
the module and the fiber simultaneously using both hands. This makes the handling 
difficult and troublesome. The module has an optical system, a fiber connecting portion, 
leads, etc. that require very delicate handling. This construction has needed careful 
work by a skilled worker in the process of mounting on or removing from the 
attachment, resulting in lots of man-hour and long time work. In addition to this careful 
handling, the number of these mounting and removing operations is rather large, which 
makes it difficult to avoid damage of the module. 

[0006] The shape of the module differs according to the kind of the module, and there 
are many types of optical connecters, each being connected with the optical fiber. 
Therefore, each test device has to prepare many kinds of attachments and optical 
connectors, which increases manufacturing cost of attachments, and which requires 
frequent replacement of attachments and complicated operation. 

[0007] Usually, the module is tested by a manufacturer before shipping, and tested 
again for confirmation by a user after shipping. For this purpose, the manufacturer 
removes the module from the attachment to store the module in a container for shipping, 
and the user has to mount the arrived module again on an attachment of a test device. 
This procedure cannot reduce the number of mounting times of the module, even if both 
of the manufacturer and the user use the same test devices. The resultant total 
man-hour and working time including manufacturer's and user s cannot expect to be 
reduced. 

[Problems to be solved by the Invention] 

[0008] As described above, in a conventional test of an optical semiconductor module, 
the module is directly mounted on an attachment of a test device. Therefore, it needs to 
mount or remove the module on/from the attachment in every test, resulting in lots of 
man-hour and longer working time. Another problem is that different attachments 
must be prepared according to the kinds of modules. Further, it has been difficult to 
reduce the total man-hour and working time including manufacturer's and user's, 
because mounting or removing operation of the module on/from the attachments has to 
be carried out independently at both manufacture and user sides. 

[0009] It is therefore an object of the invention to provide a test cassette of an optical 
semiconductor module, which is, once the module is loaded into the cassette, capable of 
supplying to a plurality of test devices in common as it is without replacement. 
[Means of solving the Problems] 

[0010] Fig.l is a perspective view showing the test cassette of an optical semiconductor 
module in accordance with one embodiment of the invention. Fig.l shows a view with a 
cover partially cut away. Fig.2 is a cross- sectional view of the cassette, which is attached 
to a test device, taken on the line AB of Fig.l. 

[0011] Referring to Figs.l and 2, a first construction of the cassette includes a heat 
exchanger plate 2, which has a lower surface as a heating surface 2a for exchanging 
heat from a part contacting therewith, and an upper surface with the semiconductor 
module 1 mounted thereon, a bottom plate 3 to hold the plate 2 above it, and an opening 
3a formed on the plate 3 under the surface 2a. 

[0012] A second construction of the cassette includes a heat exchanger plate 2, which 
has a lower surface as a heating surface 2a for exchanging heat from a part contacting 
therewith, and an upper surface with the semiconductor module 1 mounted thereon, the 
module having an optical fiber 8, a bottom plate 3 to hold the plate 2 above it, an 
opening 3a formed on the plate 3 under the surface 2a, a front panel 6 removably 
mounted at the front end of the bottom plate 3, and a conversion connector 7 fixed to the 
front panel 6 for converting to an optical connector of the test device from an optical 
connector 8a connected with the end of the optical fiber 8. 
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[0013] A third construction of the cassette further includes an optical fiber support 3d 
for supporting the optical fiber 8 on the bottom plate 3. 

[0014] Referring to Figs.l and 2, the test cassette 10 for the optical semiconductor 
module according to the first construction (hereinafter referred to "test cassette") 
includes the bottom plate 3 having the opening 3a formed thereon, and the bottom plate 
3 holds the heat exchanger plate 2 above the opening 3a. The heat exchanger plate 2 is 
composed of heat conductive material of high heat conductivity, which performs heat 
conduction with low thermal resistance between the optical semiconductor module 1 
mounted on the plate 2 and the heating surface 2a on the lower surface of the plate 2. 
The heating surface 2a, locating above the opening 3a and being in contact with a heat 
exchange part 20 of the test device through the opening 3a, performs heat conduction 
between the part 20 and the plate 2. That is, the heat generated by the module 1 
propagates in the plate 2 and is transmitted to the part 20, or in reverse from the part 
20 to the module 1. Thus, the test device having a heat exchange part can execute the 
thermal test of the module 1. 

[0015] According to the first construction, heat conduction between the plate 2 of the 
cassette 10 and the part 20 of the test device is performed only by mechanical contact 
between the plate 2 and the part 20 at the heating surface 2a. That is, the cassette 10 is 
not fixed to the heat exchanger part 20 of the test device, but only in close contact with 
the part 20, thereby removably being attachable to the part 20. Therefore, with the 
module 1 mounted on the heat exchanger plate 2, the cassette 10 can be removed from 
the part 20, and be attached to a heat exchange part of another test device. Since the 
upper surface of the part 20 is generally formed in flat, making the heating surface 2a 
in flat permits the cassette 10 to be applied in common to various kinds of test devices. 
If the upper surface of the part 20 is not flat, adoption of common shape among devices 
permits the cassette 10 to be attached to a series of test devices in common. 
[0016] In the first construction, the module 1 is fixed to the upper surface of the heat 
exchanger plate 2 for better heat conduction. At the same time, leads of the module 1 
are connected with pads 3e on the upper surface of the bottom plate 3, for example, by 
wires 3f for electrical connection between the module 1 and the test device. If the shape 
of the module or lead arrangement differs, a different test cassette has to be prepared 
according to each module. In this case, by matching the shape of the surface 2a to that of 
the test device, all of the test cassettes are attachable in common to these test devices. 
[0017] Referring to Figs.l and 2, the test cassette 10 of the second construction further 
includes the front panel 6 with the conversion connector 7 mounted thereon. The 
connector 7, coupled to the optical connector 8a connected with the end of the optical 
fiber 8 extending from the module 1, converts the connector 8a so as to be connected 
from outside of the module with the optical connector (not shown) of the test device. The 
connector 7 is fixed to the panel 6 removably mounted at the front end of the bottom 
plate 3. According to this construction, the panel 6 is easily exchangeable to another 
front panel 6 having a different conversion connector 7. Thus, the selection of the 
connector 7 by exchange of the front panel permits the cassette 10 to be attached in 
common to various test devices with a little job, even if the optical connector of the 
device differs among the devices. Further, when testing plural modules 1, each having a 
different connector 8a, only exchange of the panel 6 allows the cassette to match with 
the optical connector of the device, which does not need the exchange of the optical 
connector of the device, leading to simplified test of various optical semiconductor 
modules. 

[0018] Referring to Fig.l, the test cassette of the third construction further includes the 
optical fiber support 3d to fix the optical fiber 8 on the upper surface of the bottom plate 
3 in addition to the first or the second constructions. According to this construction, 
since the fiber 8 is fixed to the bottom plate 3, the fiber 8 is easy to handle when testing 
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the optical semiconductor module having an optical fiber. This reduces the damage of 
the module at the time of test and transportation. 
[Embodiments of the Invention] 

[0019] A first embodiment of the invention relates to a test cassette on which only one 
optical semiconductor module is mounted. 

[0020] Referring to Fig.l, the test module of the first embodiment is formed in a box 5, 
which consists of a bottom plate 3 and a cover 4 for covering the upper surface of the 
plate 3. The box 5 has a front panel 6 removably attached to the front. 
[0021] The bottom plate 3 is made of small heat capacity material, such as aluminum 
plate. The plate 3 is provided with an opening 3a at the center rear, and a mesh portion 
3c at the center front. The plate 3 has four screw holes at near corners of the opening 3a, 
and a heat exchanger plate 2 is screwed above the opening 3a. The mesh 3c is provided 
for ventilation. The atmosphere near a heat exchange part 20 of a test device (see Fig.2) 
exchanges with the inside one of the cassette through the mesh 3c, thereby rapidly 
heating up the inside temperature of the cassette to a test temperature. 
[0022] A panel mounting part 3b is provided at the front end of the bottom plate 3 with 
the front end of the plate 3 bent upright in L shape. A front panel 6 is attached and 
positioned to the mounting part 3b by pins 6a. A conversion connector 7 is fixed on the 
front panel 6, and inserted therein, from the rear side of the panel 6, an optical 
connector 8a connected with the end of an optical fiber 8. 

[0023] The optical semiconductor module 1 of the embodiment is a semiconductor 
module having an optical fiber as shown in Fig.l. The module 1 includes a 
semiconductor laser la that is connected with an optical fiber 8 for transmitting emitted 
light, and a mounting plate lb for fixing the laser la thereon. The mounting plate lb is 
made of a good heat conductor for fixing the laser la to a heat sink of a communication 
equipment to radiate heat. The top end of the fiber 8 is connected with the optical 
connector 8a for connecting with the equipment (see Fig.2). From the sides of the 
module 1, leads lc extend horizontally and each top end of the lead 1c is bent in L 
shape. 

[0024] First, a process for mounting the module on the test cassette will be explained. 
Prior to testing, the mounting plate lb with the module 1 is screwed onto the surface of 
the heat exchanger plate 2 with close contact. The exchanger plate 2 is a nickel-plated 
oxygen-free copper plate, which is 40 mm X 40 mm, and 3.0 mm in thickness. The upper 
surface and the lower surface of the plate 2 are mirror-grinded flat surfaces for high 
heat conduction with close contact, the lower surface acting as a heating surface 2a. The 
oxygen -free copper can be substituted by high conductivity material, such as aluminum. 
For precisely measuring the temperature of the plate 2, a small hole for inserting a 
thermo couple therein is formed at the side of the plate 2. 

[0025] Next, the exchanger plate 2 mounted the module 1 thereon is screwed above the 
opening 3a. Between the plates 2 and 3, an elastic member 12, for example spring or 
heat-resistant rubber, lies. This allows the exchanger plate 2 to be slightly inclined to 
keep close contact between the heating surface 2a and the upper surface of the 
exchanger part 20 when brought into contact each other, resulting in good heat 
conduction. If sufficient close contact is maintained due to high-precision parts, the 
elastic member 12 can be eliminated. Further, the member 12 may be substituted by 
elastic or hard heat-insulating material. The member 12 insulates heat between the 
plate 2 and the plate 3 and the cover 4, which allows to control heat flow to the module 1, 
the plate 2 and the exchange part 20, preventing unnecessary heat flow. This leads to 
precise test. 

[0026] Thereafter, the leads lc are connected with the pads 2b on the plate 2 by 
soldering or the like. Provided on the upper surface of the bottom plate 3 are pads 3e 
connected with the pad 2b by wires 3f, and test electrodes 3g connected with the pads 3e 
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by wired patterns (not shown). The electrodes 3g are arranged at the near end of the 
bottom plate 3, and touched by probes of the test device through an opening formed on 
the upper end portion of the cover 4, or with the cover 4 opened. Also provided at the end 
of the cover 4 is a connector 3h connected with the pads 3e and the thermo couple 11 for 
connection with a connector of the test device. In the embodiment, the leads lc are 
connected with the pad 2b, but can be directly connected with the pads 3e, if necessary. 
[0027] The optical fiber 8 is bundled on the mesh portion 3c, and pressed and fixed by 
the optical fiber support 3d, which is an elastic belt. After inserting the optical 
connector 8a into the conversion connector 7, the front panel 6 is secured to the panel 
mounting part 3b. 

[0028] The module 1 is mounted on the cassette 10, following the procedure described 
above, and then the cassette 10 is attached to the test device. 

[0029] Referring to Fig.2, the test device includes the heat exchanger part 20 mounted 
on a base 21 acting as a heat sink. The part 20 is a good heat conductor, having cooling 
fins and a flat surface at the top. The cassette 10 is attached to the test device so that 
the upper surface of the part 20 can get close contact with the heating surface 2a 
through the opening 3a. After this attachment, the optical connector (not shown) of the 
device is coupled to the conversion connector 7, and a connector (not shown) is coupled 
to the connector 3h of the cassette 10, then the test begins. After finishing the test, the 
cassette 10 is lifted up to remove from the exchange part 20. 

[0030] Thus, the cassette 10 of the embodiment is attached to and removed from the test 
device by simple operation of placing on and lifting from the exchange part 20. If the 
upper surface of the exchange part 20 can get close contact with the heating surface 2a 
through the opening 3a, the cassette with module 1 can be mutually attached to other 
test devices. 

[0031] The cover 4 in the embodiment is not always necessary, but employment of the 
cover 4 protects inside parts and makes handling easier. Additionally, the box of cassette 
can be used as a transportation container for the module 1, being packed as it is. 
Therefore, the test cassette used at manufacturer s site can be transported to a user and 
tested again at users site as it is. If the front panel 6, as shown in Fig.l, has on it an ID 
plate 9, which represents the properties of the module 1 with characters, pictures or a 
barcode, this representation allows workers to avoid misunderstanding of the test object 
during a series of tests. 

[0032] A second embodiment of the invention relates to a modified form of the heat 
exchange part of the first embodiment. Fig. 3 is a cross-section showing the heat 
exchange part. The test device of the second embodiment is provided with a heat 
exchange part 20 mounted on a base 21 acting as a heat sink. The part 20 has a uniform 
heat block 20a made of good heat conductive material, and a Peltier module 20b being 
in close contact with the block 20a at the upper surface. The block 20a moderates 
temperature distribution when the Peltier module 20b cools or heats the block. The 
upper surface of the block 20a is so formed as to get close contact with the heating 
surface 2a through the opening 3a. Therefore, the cassette attachable to the device of 
the first embodiment is also attachable to the device of the second embodiment as it is. 
[0033] In a third embodiment of the invention, a plurality of test cassettes of the first 
embodiment are united on one frame body Fig. 4 is a plan view of the third embodiment 
showing the frame base on which the cassettes are mounted. Fig.4 shows main portions 
of the cassette with its cover opened. 

[0034] The frame base 31 has side frames 32 and a frame bottom 33. A plurality of 
cassettes 10 are fixed in parallel with each other on the frame base 31. Each cassette 10 
is positioned on the bottom 33 by pins. A test device has a plurality of heat exchange 
parts 20, each being positioned under the corresponding heat exchanger plate 2. 
According to this embodiment, many cassettes can be simultaneously handled as one 
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group. Simultaneous test of plural modules by this embodiment combined with single 
module test by the first embodiment makes a series of test more efficient. 
[0035] A fourth embodiment of the invention is a modified form of the third embodiment, 
in which plural front panel 6 of the third embodiment are integrated into one front 
panel. Fig.5 is a plan view of the fourth embodiment. In this embodiment, a plurality of 
test cassettes 10 are mounted on a frame base 31 in the similar way to that of the third 
embodiment. The cassette 10 has the same construction as that of the first embodiment 
with the exception that the front panel 6 is removed. The front panel 6 is positioned and 
fixed to the frame base, for example, to the side frames 32 by pins 6a. The conversion 
connector 7 of each cassette 10 is fixed on the panel 6 at the front end of the cassette. 
Therefore, the connectors 7 are positioned with reference to the base 31 independently 
of the cassette position. With this, when the base 31 is attached to a test device, the 
position of each connector 7 is precisely located, whereby the optical connectors of the 
device easily fit in the connectors 7. 

[0036] A fifth embodiment of the invention relates to a test cassette mounting a 
plurality of module thereon. Fig.6 is a plan view of the fifth embodiment showing main 
parts of the cassette with the cover removed. 

[0037] In this embodiment, a plurality of openings (not shown) are formed at the rear 
portion of the bottom plate 3, and heat exchanger plates 2 are held on the openings. 
Formed at the front end of the plate 3 is a panel mounting part 3b similar to that of the 
first embodiment. A front panel 6 has conversion connectors 7 fixed thereon at the 
positions corresponding to the exchanger plates 2, and is removably positioned and 
fixed on the mounting part 3b by pins 6a. The cassette in whole can be constructed into 
a box as in the first embodiment, attaching a cover, not shown, to it. By mounting a 
semiconductor module on each exchanger plate 2, plural modules can be tested 
simultaneously. If a heat insulator is placed between the plates 2 and 3, or a low 
heat-conductivity bottom plate 3 is employed, each exchanger plate 2 is thermally 
insulated each other. This permits precise test of thermal characteristics, preventing 
thermal interference among exchanger plates 2. Additionally, different thermal test can 
be applied to each module, thereby shortening test time. 
[Effects of the Invention] 

[0038] According to the invention, once an optical semiconductor module is mounted on 
a test cassette, the cassette can be attached to various kinds of test devices as it is, 
therefore the module can be applied to a series of tests without remounting. This 
reduces man-hour and working time, and also reduces damage of modules, to thereby 
contribute to reducing cost of the test device and to its reliability. 

[Brief Description of the Drawings] 

Fig.l is a perspective view according to a first embodiment of the invention. 
Fig.2 is a sectional view of the first embodiment. 

Fig. 3 is a sectional view according to a second embodiment of the invention. 
Fig.4 is a plan view according to a third embodiment of the invention. 
Fig.5 is a plan view according to a fourth embodiment of the invention. 
Fig.6 is a plan view according to a fifth embodiment of the invention. 



6 




mm 



^31 



6q lOStlWtt&te? h 



3M* 




QMb^fxt'A-jpJ ***** 



2m 



[MA] 



-32*» 




□ 



□ 



□ 



s 




32] 
33 j 



mm 




[ML2J 




21^ 2a^«® 



[HL3J 



(19) 0*B#fFFr(JP) 



2001-41915 

(P2001-41915A) 

(43)dirW0 ¥£13^2^16 0 (2001.2.16) 



(51) Int. CI. 7 




F I 




G 0 1 N 


25/18 


G 0 1 N 


25/18 Z 2G040 


GO 2 B 


6/38 


GO 2 B 


6/38 2H036 




6/42 




6/42 2H037 


HO 1 L 


31/0232 


HOIS 


5/00 5F073 




31/02 


HO 1 L 


31/02 D 5F088 








(2i)mgi#^ 


#11^11-218903 


(71) fcfcJIIA 


000154325 










(22) ffilB 


¥/&l 1^8^2 0 (1999. 8. 2) 




















uj^m*&«fp«sfpBr^*!ffiiftp5fJiiooo# 














(72) ztwrn 


























100072590 


















(54) imw<v&m K^w^v^—jwmkmx-tv v 



(57) 

2MP3 a±fcfiy*f 5JfeR3S:Wt-5»Wffl*-fey 




1 

[1**4(1] Sa^5*Bfc#&©&*J}S4£ft5fi!R 
[000 1] 

10002] 3t*j£^— ^/^•wttfflsn'Sasv^wtt 

[000 3] b*»b. 3KOj&*H:tt»3S«S»c:»*s** 
5o S«^^ya-/KD«t*y 3 -;^CI 

■©te^fcSffcbESftttfttfftfe-f. 

*tfiftfeftv\, i*^|fei4#^{c«$t(c/io 

[0004] 

*W«ft£*i,5. ^5e«li, f&*±ffii'3t^ 

-5 r. t T*H5i$*v-c Wc. 

[0 0 0 5] bA>b, r 05ffe*l4^S@*<O^Sr*-f- 



(2) #H 2 0 0 1 -4 1 9 1 5 

2 

rof&JMc -^Sr«MK bit £ iatfft b * 

v\> y ^ - /n; li* 7 r 

SrW^Sr^TI^BSfcift 9 fi^ ftOfctfJib 
7t„ b^t, SE«SrL-Ct> ft&ft^ft:* a. — 

s? » — /u-khk » sr man- 5 - k am u v \, 

[00 0 6] afc^ft^ev 5 ^ — ;Wftii» B n I^' 

* ^ -yKr-^^-frT as = * * 9 * m 

«bfttt*uiftf>ftv\, z<DT^, feMr<DMft9tm&& 
20 *£ftt), Sfctel^&SlfcSmfcbftttHtfftfcft-f' 

[0 0 0 7] $t>U:, ft^fr^a-A-roWBtt, m 

TttHBfb, ttffl#ttAWbfc3fe*«flE*^3.-/USrf?0« 

bft«mtf ft bftv\, rKT'l4, 
»5S# t <£ffl# £ a>K*3£*asi«]— <?*> o T 

[0 0 0 8] 

[*W*s»ftbJ:5 t-r*»jH] iifibifcip^, 

fcKi^drofkmzeaftrab-c^fc. ^.(otz^, at* 

ff*3*W-*tl*4 b-f , Ifd^< f^tSl^ra^* <45,t 
^ A^ffl K b ft »tntf4 b 4 v * k ^ 5 ?$m t> 3b Z> „ 
bSrfijg#i:ttffl#i:*s-tn^nSiJfilc: bftfttttf ft b 
-t-5riA5Hb^. 

[0009] MtiMlfr*^*— yntr— 

[0010] 

[fflyHSr»*-f5fc»0*a] BI 1 tt*55Wo?»-HJ6 
50 ^ffi^#4WH|-C-fo!?, 36****5?^— yu*s»«tsnfc 



3 

[0 0 1 1 ] ±|BSIfilSr»ifci-5fcft©*ISW«>SB— W 
mf&tt, EIlSt>'|2l2Sr#flgLT, »*6i-.6«#£*!W? 

^« 2 Z&ft-fZmfa 3 t , ttj&K 3 <DmfcMffi 2 a 
eTfcH!R£*t*:Rln 3 a b&ft-fZ>^k&&WLb-r% 

yt!tm>#* v? ^. —^(o%m.m h t b-c*/&-r3o 

[0 0 12] *«0J<^^-W«^(4, 

# 7 r ^ 8 # # yt^mw* i> =. -/n $ n s e 

a iSTi-Me^nfc^n 3 a t, ^JS 
[OO 1 3] *38!B0>fl5=0>*J«li, *-XttSR-tf>* 

jfti^e ^ a — /n i^mwi z ttt~%7 r -i '< 8 

[0014] W*J&<D##a*fMri?3.— ^ 

f±, miRTfm2&mmhx, ma 3 a t>mwi&tiit& 

fetT-Hm-f-So n ©CIS 2 a |*j&S 3 P 3 a ±i~ 
ftfLTfc'O, i©Ho 3 a SriibT*t^il«W|^^ 
SB 2 0 Srei^ffi 2 a mSHtt $ 2 0 t 

2t<nffl<nmmm- : k&$L-t ; £>zk&-eZZ>o BP*>, 3t^ 

iUtflMr^-yU 1 T?*£ bfc*tt, 2 

u e^B2 a icmm-r^nmmm(om^m^2 o~g 

[0 0 15] <D*j*oWiUS#-fcy NT- 

*-t-5H»S;«Sl5 2 0 k<Dffl<Dmfem&, &&M2 a fc*5 
»* 5JR2fcJjl«8 2 0 £ 2 t (OttfeKttttttftbtt: J: «? 

£&gB2 o t««8>fc:«tt-r3£ttT?*2afta5 2 OUB 



(3) #M 2 0 0 1 -4 1 9 1 5 

4 

K««)«lX*a^|g*UK-t-Ci:iS-e#*. BP*>, 

* * m * 5 P«9 Sr S * tttt# £ 5 r i: # t? # 

5„ **s, fffc£&gl$2 oco±ffi(lJpffi(c^$tiS ' t 
10 *Siiflf /jc©-c, eSRffi 2 a SrJpffifc-fS r k T*#fficoK 

»««>f»ft*SU2 0±i©TO!?ST-/i<Tt>, WtM 

[0 0 16] ±i£ Lfc*J(S-©*WE-T?|±, 
a— /HU, efRiS»S<-t-5fc*efRi«2±ffi^@^-L 

20 D — KI±i£«3_hffiOx<s' K3 e kMz-tl 1 ?^ -Y— 3 f 

[001 7 J **W«5f|-«>fl|j|RroSt»ffl*-fei/ Ml, 
Hl»tfH2Sr#fflSb-C, H-^©MI«*t5'h 
30 fc^m^^^^ 7 SrSt)#»tfcfltfffi^/i'6$r#J!jPbfc 

8 a k&&V, Z<T>%=i*.t9 8 a SrtWUH*^ 

fc5o i«?as*=i^^^ 7li, i£«3«otfrffi®{-*J!£g 

^ 7$-5g^-r?)r tmsrof, ^ 

K«Sg«IWC*iil^*b-Cffiffl-*-5r. t^T-#-5 0 $ 

so [0018] &&w<omE.<Dmi&<D%%mm*-tev hix 



5 

\z%7 t4 '< 8 3 ±»:i£t5*7r^^ 
A3 dSriJJtfc'bWT-fc.So z\<Offil$XCi, %7r4^< 

Sffe5o lot, K^^W^roa^/^^i^ 
[0 0 19] 

[0020] *n-%ifimmm<ow&m**J=--»<nft- 
mn, mi^mmvx, &tg3&t>*j&«3_kffi£Mf 

«<D#^-4;fl>b1t/*£;ft5»&5£:&L, ^<£>$S#5 

[0 0 2 1] fi«3 #J;tf4A 1 

ffi^b«J*$n-5„ jS«3©t*f^MP3ai4'», * 
*Htr*l-^ y>=.gB3 ctWtfbtlZ. Z.(D&&3lZ& 
MP 3 a (OAm&mzteZKfr&ttbih, z\<DtoCVzS; 
(?ei»«2SrMP 3 allots. y y ->^§B 3 c i4 
JgS3<0±TF B ^^i-Sfc<6i-lS:ft?>ixT*5<3 > t< y 

■>aS3 c i:mvxm.mmm.(om^n2 o (m2# 

[0 0 2 2] &m 3 J£* 3 Miffi&±.Jjlz L 

^Mi-ettL-T^Lfc^/HJ#gB3 b #15:14 b4x 
3„ ftffi-^M^ 6 (4, r <D/<^/^MH$$ 3 biz 6 a 

[oo23j *mmMmmxmmztiz**$nt*v=- 

-;Hli, ^7T^^#5t*^^^^-^"??fcf?E]l 

mznt^m-fris— ? 1 a t, 1 a o 

Tffii-@*$nfcffilM«l b ir^*-f--5o CW®#«1 
b{4, iimaSICDfc-hv-^— ^flCl^- -t^i a £@ 

■fevi&m-r&f-zxDticnx', &mtemfcfrbte%o 

2* a. —a- i (Dmrnfrbfrw-iz. v — k i c as^as 

[0 0 2 4] if, ASTf^SUB^iry 

ffifctgfc-ra. J£*tt, &tt« 1 b 2 co_hffiK 

SM£2i4, N i W^fl;^^ y=¥/5SJ6£ixfc4 OramX 4 0 
mm, ff£3. 0mm<DmWtm&%Lfrt>tl:y , iffil b*S 
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2 <n\%.&-&mmcmi£-rz>tz>sb, 2 oMsuigMB; 

2 £r, mffi.3(Dffln 3 a ±<OfitS»C^ v?±*i" 

2 (4® 9 f=H*« -5 i: #?#5©t?, £ftt 

ffi2 a £&K£fEe>*t&*$IS 2 O&Saf ft 
ffeffi2 a tHft^ma5 2 0±ffi£©«MH4a«&SH::*y , 

#*«#tt«:ffll#-t?#-5*&'Ht. itt*12li4<Tt) 

20 t>*^mtB 2 0 ^f^WftJ^^ftSB^ W^FSft 

[0 0 2 6] 0CV^T-, y — K 1 c Sr. 2 Jillcg 

Itbixfc^s/ K2 b(z0iJ^{il4Ayfc^i; «9S^i-5o & 
m 3 ±ffi(Ci4, eS** 2 ±ffi<7V< y K 2 b iZ 94 "Y— 3 
f -eSN* $ ixfc/< yK3ei, - <Os* y K 3 e t^EiH^ 
(0^-) T*»iBg$4xfcfit^«S3 stfimrfLZ 

htv>5o c<oKifeffl«ffi3 g f±, jss 3 <D&i#&mmz 

*s±**»p>««i-S. $b(w, */^gjg!:ii/<^K3 

e sr/fr***)- 1 1 izigm-rz^*?? 3 htrnvbti, 

X'iX JJ — K 1 c SreiRi® 2 J:!^/-! y K 2 b {cSig L 
<t •? e^jEffi 3 ±ffi<D/< y K 3 e KSMStf 

[0 0 2 7] ^7 7-^^^8(4^ y->3.§B3 c±{C^iab 

ffi^ttS/E^ixSo $bi^, 7t^r-r/<8<o$fe4g(c«^ 
40 LtV^* 3 ^^^ 8 a Sr^=>^^^ 7(^#bfc 
ft, Mffi'<*^ 6 5rJg« 3 (0/<^/wSt#fl5 3 b iz®. *) f=t 
ft 6 0 

[0 0 2 8] ±afc<0#JKi::J: 9 3fe^*fl:*^=.-/i'*s« 
mmu-t-y yizmWLZtiZo 2fev^-e, ^i^-^^- 

[0 0 2 9] H2Sr#HaLT, f*»^St4, §S?&7^> 

2 OSrt— h->v^^**afc-^2 1 iiic^-rs. fft^ffl 
*t?H4, fSn^»SfS2 0±S*sje«3roMP3 a SriS 
50 i!L-cei&*2TEGDe!&ffi2 a C«ft5J;5tIf 
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£;h,So »WSS«0* = -*^^ (BflO tXm 

[oo3oi rwi^i:, ^mmmmm(o%smm^±y 
v a, m&mn 2 0 ±{cfcg Lxi±«r*>-Lif 5 <t v » 5 is 

£fc, Hft^g|5 2 0_kS^BflP 3 a SriiiiLT^ffi2 

[003 1 ] *HJ6»^}r*5l^-C, 4 Srftffl-f- 

51 tl4^fll4V». L*»U 4Srftffl-t-5r 

Iw, f*§tR?:*-fey M^te-hftswe, 

OfSg&ffltf-fes/ hSr-E:ro*SffifflbTW*tKS:ff ?r k 20 
t>T?#-5o £"bf-, 0 1 &r#M LT, itfiffi/^A- 6 

», — K*»e>4*«S»j7 |, u— h 9 

KSrB&it-T 5 r. i So 

[ o o 3 2 j *&m<D&-&MMmMti, m-mmmm 
^slt^5„ ^mwmm^nmmmn, m3*&m 

oy^2 0a!i, ^/P^*^— yU2 0 Mr <fcS#iP 
^20a±ffii4, JE«3(7)58P 3 a Sriiil LT-gfKMS 2 

Tffi^eiai2 a \zmmi-z&vtizftt±>ixx\,^?> 0 
[0033] &&w<om=mi&]&mmii, is 40 

& ©t-fcS. HI 4 »4*«W©KEH^lfe»«ff!|SFBH-e 

[0 034] *^BJcmH«J5fe^ffi^JT'(i, El 4 
LT, ffl#3 2RU%ki3&3 3*^*5*^3 1 Id, ^ 

£W®UH#-fey h 1 0 3 3lCt°>T-fJl 
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tf, #»©Wkfl*-fe y M o Sr-*i: ttH^C* 9 

n o z. t x, -tgRTfmm<Di*8i&m&Tz-m<n&&i 
zzhm ± < mn-tz n t ^-e# s» 
[0035] ^mm<o^mmmmmwm, m^mmwm 

So *mt^«B«-ett. bissmmblt:, mwmmmm 

Mkmm<omi5 3 i K:|g)«»:frte-t?*«<0W»jB#-fcy 

/**/U6;$s&9tttt^*tTWj^;i££6fc#^— HJfeJ^ 
JlfiM©SyRffl*-fey h tfRHtT-fcSo StlS'-M^ 6 (4, 

09^fi{BJ#3 2l;fcV6 a T-{£g&:«>£*l@3E 
£HSo *^JS0ffiMotfIffi^^6ic:i4, #KSIffl* 
-fey M 0 (D$tiffi\z*:n^ixmm=i*? $ 7i>mn$fl 
TV^„ itot, l<o®M\-m.i33 l =Sr* 

t), £-§*fU8;*7-fey h 1 0 i: (43fii:T-fc 

So rrofcfe, ^3l?rltS8tl:g»Lfc^^, K 

fc*. t«S*»# = *y- 7 fcJJHfU 

[0 0 3 6] jg3J!16»»«J±, flHftrojt^* 

«^^->^£«i^rSi*f*/ll#-fey MrBS-f-S. BI6 

[0 0 3 7] *|«(6»»«a|-ett, JE« 3 iri4«p^SSSffi!) 

^tr^A-&ttg& 3 b/J5^§ixTV''So 

co#-B^« 2 ^^-rsfir.Bi-|4^^3^y ^ 7 
snr *> •? , r <DflfrffiX4^ 6 i4^^^.^Sj#gs 3bi;f 
^6 a T-Ke^:*$4x*JK,gft(c:@^$jxSo 

z k&x-z z<Dtt&-&n&mwkmmx'$>z> 0 *mm 

MMwKifflAt? h x\i, 2 t=**i»fr* 

«2 i:J£«3 k<nmiz.%\%SM*ft&& J &Z>Z. kX, fcS 
V 4JK« 3 SrfflV»S^. irf, 

2F E 3£»«rt-Sr i:^T*#So rti-icj:'?, #^«2 

[0 0 3 8] 

[*««>»*) *«BJf-«tntf, 3fe*i»flc*^a— ^ 
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